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· . .Exi~ te~ce ,t~e~reras' in ~alysis ' fir~t<app;ea~ed ".i1l t~e .ni~etoe~th ·
· ' _~~,~~~~Y a.~:~> ~nc'~( th~n-.h~:Ye ./e~.e.i~~d " ~~.~h:'"at.;~~·i~~ · .~~s;_the;~m~ '..
· : w~~,co~.s~4ere:d.f~~ . ~OJllII ,tIme ~ by J:lIatlle~,ati c,ians - 'such as C~uc.hYt , fiear.d'~ '
, l • .
Bll'khoff, pM Kellogg 'rhen ).~ 1922, Banach deve!op ed his famous ytinclp.! e
fo r contl'act£3n~mapP lngs. The pnndpie ls called Banach 's Cont ractlon'
• I , .. ..
" : i a~~ - SU~.h · ~ ~ , BO~~ and"~~~g_ ' ,( ~' 9 69~. cim aid!1';z"cr~,6~,) :" .~~·:~te~n , (19"6~j .:
I ' and Rakotcl!. (1962) . Thi s contraction llJIlPPi~rinc.1P(e \as al so been ". ,
eJCtend~d to generalizecl, metne spaces by Diu a Maraolh (196i), ~
Edejsteln ·(1JI§4L L\txemburg (l~) ;-~rgotis (l 6~), an{l~MllInna(lg6) .
I ~ "\ •
• . l~ - . • • , ,
..' . . ~ n. -l~6,~ .' ~.ei.~boldt~ ·,~~t:O~? ed ..a.~fo~. b~ . c.~m,~ra~:i~~ ~~~i~:g .?h~~ . .
, he "c a ; l~' an. i t erated' contra~on 'mappi ng. He .uses ·this ft ype 'of mappi ng ~.
9 ·.~ t.o ;~~~e~a l h e :~n.d eX:t~~d ' knoWn.:;~~U l t:S .as w~11 as ' t'~ , cib t i.~~:· ;it~:.r~sul~t~
.:::i;::':i ::::.:::'::::'. '::::::: \::,::~::::.;;:::~::; . it:::::v:'::"""\1...
· :~:':,::j ·::j ;:::::F::::::::· ;'·:;:;:t;::; f::'r;::.,:;: :;.;~ .
· X' .is s~id, ~o b~ ,~joriz.oo .b~ a :r ~a l:~ n o~..-n~ati v.e s~uenc~ . ~ :~} , ~
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:. . ~ . ". , . , .. l • • ', ' • • ~ • . . .- . =.'
,£ n llfl'l e .(2. 1. 3) .&. tet . T. , bo & Nppi ng ".,(,
..' <~>: ~;'t+' ~' :" ' :': :'; ~ ::?" .:': \ .'
. ,'i ' Tx - .2:1 • .] : l for all j x c ~ ' . -
.~~.:. ~ \~ -'~;::iIU)U5J o~ R ,· I. .'<.,. ~, .~ '." ."
,' .'.




Ti ,,0 if . ~ £.[?jJ
:4"' i i f ){ ~ -{t/.i l.
We not e t hat " X -. [.0;·1] is complet e , -r . is -not conti nuous , and
. .'. 1 .. . . ...
1
:
mapping with f ix ed poin t!! ,' ~ .'" O ~ .x .. J' .
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'¥';' it. We t'ry t o " i,m' "" ,on ', thO'",.
Theore~ 12,. ~ ..nj, t hen ~e have t he fo",.,o, ''',"It,
di s.tinct llIappings of ~ ,~.p'1,,,, .,,,,,
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sequence.
Then ttiei e are t":o mutually eXeIU$ive ' ~O$$'ibi1it i e Y. ei ther ,
(,{ '0" '; " ''';''';' j .. 0, 1 ,2( '. . , one has , .
. - . :d (Jj ~O"' T~ + I Xo ) ~ , ~hi~h -is...the a~ttrnat ~ve (Aj 9£\
th c con<:lu·s.ton-of ,the t heor em, cr
.' ~"
.,..• .
. . . 61.
I " "
': ' !.' ,
. .... . ., ' " .
. othe r word~ , . ·it hai just .~en proved t hat if , n . 15 an! 't nt't i er s~h that '
n !.,H ~ t hen
. . , .
d (TlJ[o :yn- 1 J[o ) ,~ tD.Hd (~'\:r<~J ~o) .'
NO;, ~~ t.ng ~h.l; .~.the trl~'Je·' ~ n~~~.HtJ"; ' we .:ave, r~; ,'1.1 . n!. H
"1and any f ..~ ,I', ~ , .-. : '.. .. ~hit : ;. ' . ,: ' .. " .:
. . d~nJlo lt'-I Jloi :~: r'~(t_i.IJ[~ /r"':j,x~ ) " ·· .
, . ' . ' , .i l l ,. ' :. <.. .., .' ' : ,'.
.' '!.: (· k~-h l. Nd'(TH ' ? +l ' J .
.2r~;~~J~I~~rrpij"r (
• HOII : diY,Ttl ~' ·d(lt• .r"i ,T··l ill r";w: ) ', '
; .'.. . ' " n-- " ' o . .~ , : o ·
.'. Sin~~ ': r:"is ~ont i~u~~' ~~ ' :- ~ :\'/:' .:.: .;
. d c1 ~ ;·. d(l br. r"~v li:a tt-1Jl' )
. ~ •••.~ . . . ...ft+* 0
..-: -.· • .d·(y.•~).•.• ~; .'.::.; .
: . .:
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